1 2 3 4 5
U_CITY_FMC U_CITY_Soc_top |
CITY_FMC.SchDoc CITY_Soc_top.SchDoc U_CITY_SFP
CITY_SFP.SchDoc U_CITY_power-controller U_CITY_power-supplies-3
FMCL_LA_P[33..0] FMC1_LA_P[33..0] [] _ITY_pow I T Y_Power-suppli
FMCL LA N[33.0] FMC1_LA_N[33.0] it SFP_RX1_P ] SFP_RX1_P CITY_power-controller.SchDoc CITY_power-supplies-3.SchDoc
o SFP RXL N ] SFP_RXIN ] PS_POR_N FMCx_PG
FMCL1_CLKOM2C_P > FMC1_CLKOM2C P S SFP_TX1_P " SFP_TX1 P SEQ_EXTPS_PG
FMC1_CLKOM2C N > FMC1_CLKOM2C_N | SFP_TX1_N > SFP_TXLN P1V8_ | MON < —— ] P1V8 |_MON
2 P2V5_|_MON < _+—— ] P2V5_|_MON
FMCL_CLKOC2M_P % FMC1_CLKOC2M_P SFP_RX2_P g:G SFP_RX2_P A
FMCL_CLKOC2M_N FMC1_CLKOC2M_N SFP_RX2 N ] SFP_RX2N )
SFP_TX2 P " SFP_TX2 P
FMCL_GBTCLKOM2C P > FMC1_GBTCLKOM2C_P SFP_TX2 N > SFP_TX2 N SFP SUppl I1ES (3)
FMC1_GBTCLKOM2C N > FMC1_GBTCLKOM2C_N SEQLPLVELEN
FMCL_DPOM2C_P > FMCL_DPOM2C_P WRC_LED_LINK > WRC_LED_LINK SEQTPZVEEN a
FMCL_DPOM2C_N > FMC1_DPOM2C_N WRC_LED_ACT > WRC_LED_ACT Power _P2vs
FMC1_DP0C2M_P FMC1_DPOC2M_P U_CITY_power-supplies
FMC1_DPOC2M_N % FMC1_DPOC2M_N WRC_SFP_MOD_DEF0 ] WRC_SFP_MOD_DEF0 CITY_power-supplies.SchDoc
WRC_SFP_MOD_DEF2 = WRC_SFP_MOD_DEF2 CO ntrOI Ier SEO P3V3 EN
FMCL_PRSNTM2C_N > FMC1_PRSNTM2C_N WRC_SFP_MOD_DEF1 "> WRC_SFP_MOD_DEF1 _—_— VTQT— ey
FMCL1_VREFAM2C > FMCL_VREFAM2C WRC_SFP_TX_FAULT ] WRC_SFP_TXFAULT S [
WRC_SFP_TX_LOS ] WRC_SFP_LOS d d
FMCL_SCL FMC1_SCL 12C_PMBus_d_hv 12C_PMBus_d_hv H
FMCL SDA FMC1_SDA 12C_PMBus_clk_hv "> 12C_PMBus_cik_hv Suppl IES (1)
MGl TeK FMCL TOK PMBus_alert N <_ U_CITY misc VCCINT | MON < ——L ] VCCINT_ I MON & @
ST T e Tl CITY_misc.SchDoc P3V3_I_MON < —— ] P3V3_I_MON SI g‘
FMC1_TMS FMC1_TMS — > 12C_PMBus_d_hv PMBus_alert_N PMBus_alert_N L =
FMC1_TDO " FMCL_TDO 1> 12C_PMBus_clk_hv USR CLK SELO
USRCLK SELO [ USR CLK SELL
FMCx_PGC2M USR_CLK_SEL1 [ —2RCLK SELL N U_CITY_power-supplies-2
F M C CO n n eCtO rs WRC_SDA WRC_SDA . PPS GND 0 CITY_power-supplies-2.SchDac B
WRC_SCL 5 WRC_SCL M ISC. R (U
BIAS[L..4] =
FMC2_LA_P[33.0] FMC2_LA _P[33.0] IN_TERM_EN[L.4] [ttt M N L2 N P1VB_VCCAUXIO_PG < ] P1V8_VCCAUXIO_PGQ ©
FMC2 LA N[33.0] FMC2_LA N[33.0] ADOL N P1V8_VCCPAUX_PG {_—_] P1V8_ VCCPAUX_PG o o
WRC_PPS_P > WRC_PPS_P AD2[1.6] [ i@t P1V2 PG < _—— ] P1V2 PG > >
FMC2_CLKOM2C_P > FMC2_CLKOM2C P WRC_PPS_N > WRC_PPS_N ADI[L.6] [_x ﬁgéé P1V0_MGTAVCC PG < —F ] PIVO_MGTAVCC PG & &
FMC2_CLKOM2C_N > FMC2_CLKOM2C_N ADO[L..6] [_*
FMC2_CLKOC2M_P FMC2_CLKOC2M_P FDEL_TUNE[L.6] [ feudELLE SEQ2 GO [_yr— > SEQ2 GO SEQ 4 EN [_—
FMC2 CLKOC2M N FMC2_CLKOC2M_N SEQ3 GO _— 5 SEQ3.GO SEQ 6 EN [
X N L a SEQ4_ GO [ _+—— > SEQ4_GO SEQ_EXTPS PG {
FMC2_DPOM2C_P > FMC2_DPOM2C_P DIN_P[L..4] % Bm il[[ll"ﬂ] gggg—gg % % gggg—gg
FMC2_DPOM2C N > FMC2_DPOM2C_N DIN_N[L..4] = N s u
FMCZ_DPOC2M_P % FMC2_DPOC2M_P N -
FMC2_DPOC2M_N FMC2_DPOC2M_N Suppl les (2)
FMC2_PRSNTM2C_N > FMC2_PRSNTM2C_N DOUTB_P[L..6] [ ~8“5 3[11"%]]
FMC2_VREFAM2C > FMC2 VREFAM2C DOUTB_N[L..6] [ ) =
OUTA PIL.0]
DOUTA _P[L..6] [ ) —
DOUTA N[L.6] [ ) =
Emgf—g& y U_CITY_DDS_top REPEAT(DI,1,4)
d Zynq SOC CITY _DDS_top.SchDoc CITY DI ichannel.SchDoc c
L > soc_spa DA =<3 Repeat(BIAS) Repeat(IN) <N ollilLe2]
FMC2_TCK FMC2_TCK L™ soc scL N N TERM ENS= peneat(IN_TERM_EN) N
FMC2_TDI FMC2_TDI \ DIN P4
FMC2_TMS FMC2_TMS RF_FPGA P <] RF_FPGA P \ SINRT Repeat(OUT_P) N1 sor
FMC2_TDO " FMC2_TDO RF FPGA N ] RF_FPGA N Repeat(OUT_N) D | I6A
CLK_SYNTH_P ] CLK_SYNTH_P
CLK_SYNTH N ] CLK_SYNTH_N % M 00
) —ﬁ 68
U_CITY_WR_clocking —
CITY_WR_clocking.SchDoc IDAE AT K~ DAC_DAT AD21 Reaaion
CLK_REF_125MHZ_FPGA_P > FPGA CLK_P ADC_SCK > ADC_SCK e NS %OT A ||
CLK_REF_125MHZ_FPGA_N > FPGA CLK_N ADC_SDI —> ADC_SDI
ADC SDO < _+————{" ] ADC_SDO - ol
CLK_REF_125MHZ_GTX_P > FPGA_MGTREFCLK1_P ADC_CNV "~ ADC_CNV REPEAT(DO.L6) N4 198
CLK_REF_125MHZ GTX_N > FPGA_MGTREFCLKI N i A
PD_CLK > PD_CLK CITY_DO_2channels.SchDoc LEMO 00
CLK_VCXO_20MHZ . > CLK20_VCXO PD_DAT > PD_DATA FDEL TUNE4 — poneat(FDEL_TUNE) UUU DO NI
PD_LE — PD_LE PGS
WR_DAC_SCLK ] WRC_PLLDAC_SCLK SOCSDA > s0C_SDA 838
WR_DAC_DIN ] WRC_PLLDAC_DIN PD_LockDetect g:G PD_LockDetect ™ SOC_SCL <<
WR_DAC_CS1 <] WRC_PLL25DAC_CS_N RF_PLL_STATUS ] RF_PLL_STATUS DOUTE P2 0YY
WR_DAC_CS2 <] WRC_PLL20DAC_CS_N SoUTE T’ Repeat(IN1_P) SST
SPI_SS0 > RF_PLL CS > Repeat(INL_N) §88 ouToL ot b
WR_PLL_RESET N ] WR_PLL_RESET_N SPI_SCLK > PLL_SCLK DOUTA PL el ﬂum
WR_PLL_STATUS "> WR_PLL_STATUS SPI_MOSI "~ PLL_SDI SOUTA T Repeat(INO_P) T el
SPI_MISO PLL_SDO ™ Repeat(INO_N) Repeat(OUTO) = TR Col
- SPI_SS1 PUTO2 J15A
WR clocking RE_SYNC_P[1.6] [mpi-iNE20.0) RE SYNC P5 ' pepeat(RE_SYNC.P) Repeat(OUT1) [ OUTLS ﬁ
RF_SYNC_N[1..6] [ = " Repeat(RF_SYNC_N) ST0S o Ol
—ﬁnm
WR_PLL_CS
i~ OUT1[1.6] 00
PLL_SCLK RFOWR - DDS &rour a7 LEM
PLL_SDI é GND A JllBW / QouT04 | BOT J18A
PLL_SDO
- LEMO 00 LEMQO00 [
DAC_CLK_P > DAC_CLK_P RF_OUTL P 3158 YL OUTIZ2 OUT05 | BOTLe jp0p
DAC_CLK_N > DAC_CLK N RF_OUTL N LasE <
DAC_OUT P [}
21 > REIN DAC OUT N [ J JlGBE%M M% 122A
WR_CLK_USER_P N GND —| S s
WR_CLK_USER N m;% | ouTie 1
WR_REF_10MHZ [} 2 LSE G
NC U_CITY _user_clock 1208 ToP | OUTIS
Copyright CERN 2016. CITY _user_clock.SchDoc
This documentation describes Open Hardware and is licensed GND — RF OUT P SELO USR_CLK SELO LEMO 00 B
under the CERN OHL v. 1.2. You may redistribute and modify — RFOUT N SEL1 USR CLK SEL1 1228 ToP | OUTI16 - - e
this documentation under the terms of the CERN OHL v.1.2. ST, SN = = C430 Doc. Num.: VeBr.. Sl eetf. a6
(http://ohwr.org/cernohl). This documentation is distributed . LEMO 00 o
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, Based on FASEC design % gl SERse g2t 1 Project
INCLUDING OF MERCHANTABILITY, SATISFACTORY EDA-03288-V/3 FIG2 FIG5 =Rl 100nF MA GND CITY 2 0312020 broquet
QUALITY AND FITNESS FOR APARTICULAR PURPOSE. - - —"71t " (Sheer
Please see the CERN OHL v.1.2 for applicable conditions. F1G3 FTG6 % wg—ggg—gtﬁ—i User CI k GND ESRF Top Level Rev.‘ Date ‘AUthOV
_ _ | A e  |File:
Enr—re— A= top.SchDoc SVN: 0dal74d6e88831d7171588 79737
1 ‘ 2 3 ‘ 4 5




1 5
A
ZSORC391 Z50% TR U_CITY_DDS_RF_clocking
(P CITY_DDS_RF_clocking.SchDoc
[ REIN H 6 |. J 1 — Ic6 R273 200
- A2 RF_SRCE_P GND
100nF 4 PR SEC—3—GND > RF_SRCE_N RF_OUTO_P Lo PCLK Q 1 RF_OUT >
RF_OUTO_N nPCLK  nQO GND C175 100nF
GND 11 1 > REFIN_P 8 3 R275 200
1 > REFIN_N P3V3 5| VCC Q1 2
\ VEE nQ1
C176
SOC SDA SOC_SDA 100nF B5SS0TIBCILE
[ soc_scL > soC scL
GNDGND
[ PLL_SCLK { > PLL_SCLK
| PLL_SDI { > PLL_SDI
PLL_SDO } PLL_SDO
[ RF_PLL_CS 1 > RF_PLL_CS
RF_OUT1_P RF_OUTL P
< RF_PLL_STATUS RF_PLL_STATUS RF_OUT1_N RF_OUTL_N B
RF_SYNC_P[1..6] [__» RF_SYNC_P[1..6
RF_SYNC_N[1..6] [ RF_SYNC_N[1..6
RF_FPGA_P RF_FPGA P
CEKSED CLK_PD RF FPGA N RF_FPGA N i
U_CITY_DDS_DAC
CITY_DDS_DAC.SchDoc
DAC_SPLIT_OUT2_P
DAC_SPLIT_OUT2 N
CLKOOUT_P CLK_SYNTH_P
CLKOOUT_N CLK_SYNTH_N
EB SE m Z DAC_SPLIT_OUTL_P DAC_DAT < | DAC_DAT
DAC_SPLIT_OUTI_N c
(] DAC_OUT_P
] DAC_OUT N
> DAC_CLK_P
> DAC_CLK N
U_CITY_DDS_phase_detector U_CITY_DDS_ADC _filter
CITY_DDS_phase_detector.SchDoc CITY_DDS_ADC filter.SchDoc
ADC_SDI 288 gglo ADC_SDI |
I > PD_RF_IN_P ADC_SDO ADC CNV { ADC_SDO
i > PD_RF_IN_N ADC_CNV ADC SCK ADC_CNV |
ADC_SCK ADC_SCK |
PD_OUT t > PD_OUT
D
P!
PD_LockDetect I’B ::ECkDetem { PD_LockDetect
PD_LE e SIDATA PD_LE
1 > REF_CLK_IN PD_DATA PD CLK PD_DATA
PD_CLK PD_CLK
U_CITY_DDS_power
CITY_DDS_power.SchDoc
Copyright CERN 2018. B
This documentation describes Open Hardware and is licensed Doc. Num.: Ver.: | Sheet:
under the CERN OHL v.1.2. You may redistribute and modify this
documentation under the terms of the CERN OHL v.1.2. B 2 of36
(http://ohwr.org/CERNOHL). This documentation is distributed Project:
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, CITY
INCLUDING OF MERCHANTABILITY, SATISFACTORY Saset 2 03/2020 :broquet
QUALITY AND FITNESS FOR APARTICULAR PURPOSE. =y e : h
Please see the CERN OHL v.1.2 for applicable conditions. DDS Top Rev.| Date |Author
ESRF |
Tretwepeansemaon | CITY_DDS_ top.SchDoc SVN: 0dal74d6e88831d71758879{73]
1 5




1 2 3 4 5)
A
B
P3V3 DAC
ry
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level on SDI is output on SDO with a delay of 16 SCK cycles. CS mode is
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8 | u SY100EPT23LZG 4] &ND Q
~ S GND C453_DP3 9 EPAD 3 7 R R0
<] 100nF Q
o 1 NB3L553MNR4G
GND GND GND
P3V3
R311_DO3
4k7
[INL DO3 P . s 1C82_DO3 ) . 0 D
ICLK Qo0
[INL D03 N 250
OUT1 EN _DO3 8 3 R B0 o
P5V0_FP OF Q1
OUT1 DO3
SY100EPT23LZG 1 6 R az0
{ VDD Q2
IC75_DO3B 4| oND
C454_DP3 9 7 R a0
100nF EPAD Q3
1 NB3L553MNR4G
GND GND
P12V0 P12Vv0
ry
Place LEDs under LEMO connectors. D4_DO3 D5_D0O3
LED controlled by OUTO_EN -> LEMO bottom: place LED on the right. LTST-S270KSKT LTST-S270KSKT
LED controlled by OUT1_EN -> LEMO top: place LED on the left. Yellow Yellow
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AInternal pull-down on Reset pin.
1C54_DO4
- GND|—3251 SETMAX CASC <1>
vi R294 DO4 GND 7551 SETMIN CASC o=
GND} =1 LEN
— x — Iy
N0 DOZ P DOUTA P4 7 D 6 11 INO_SYNC _DO4 P 4 IN Q 21 INO_SYNC DEL_DO4 P
DOUTA N4 6 | = 10 INO_SYNC DO4 N 5 1 20 INO_SYNC DEL _DO4 N
INO_DO4 N D Q oot IN Q
RE_SYNC P4 2= 3 GNDp—==1 EN 3 A
RF_SYNC_DO4_P RE SYNC N4 > CLK ~ VCC 8 >P3Vv3
RF_SYNC_DO4_N LK 13 OLS = VCC => Output Level Selects VCC 9 6 n
OoLS <1T LVPCEL 800mV swing. DO VCC 25 o S
SEL <=9 | SEL = VCC => Select DFF input logic. D1 VCC = S
_ 8 9 P2 9 3
Termination resistors in D Flip Flop. 5 % xgg 6 < 2 BZ g“g 24 GND
Tied together for LVDS inputs level. 1 VTCLK VEE 2 8 DELAY5S 3 D5 GND 28
(see datasheet) 4 7 DELAY6 33 |
VTCLK EP @ SERAY D6 EP 5 {GND
< —_—
IC73_DO4 | o DELAYS g; \\’/BEE 7
NBSG53AMNG GND GN £ L
3 R MEH 17 < <
—> D10 FTUNE <——— o o
[a) o | w
SY89296UMG K o8
ol wn —
™ <
13 o
IC74 DO4
[ FDEL_TUNE_DO4>
19 DELAY9 D04 FDEILTURE Do GND
SOC_SCL_DO4 >0 SCL 1/00 DELAYS DO4
SOC_SDA_DO4 SDA :;8; 3 DELAY7 DO4
/03 4 DELAY6_DO4
22 | NT /04 |2 DELAYS DO4 B
/05 6 DELAY4 DO4
/06 7__DELAY3 DO4
[2C_ADO_DO4 8.0 Apo  1jo7 (o8 DELAYZ DO4
l2C-AD2 D04 26] 7Dz yos [oAQ DELAYL DO
1109 kil DELAY0 DO4
/010 |od2—OUTO EN DO4
<u§3 OUT1 EN DO4
/011 -
P3V3 <u§4
21 11012 5
S = vcc 1013 <»r,%
o S 55 GND /014 7 ]
518 PAD  1/015 [2L
® 1 MAXT7311ATG+T
GND GND .
NB3L553 Vih =3V
Pull up after SY100EPT23 ensures
3V level.
P3V3 c
IC75_DO4A R304 DO4
LVPECL/LVDS 4k7 -
INO_SYNC _DEL_DO4 P 1 EES IC78 DO4
gl 7. 5 2R Q00
INO_ SYNC _DEL _DO4 N 2 [CER Q0 Z50R
P3Vv3 OUTO0 EN DO4 8 3 R 200
8 5 PEVO FP ©E Q1 ®
1 VCC GND OUTO DO4
<« 1 [ Q2 -8 R 200
8 w SY100EPT23LZG 4 GND
-~ S GND C453_DP4 9 EPAD 3 7 R D0
81s 100nF Q —
o 1 NB3L553MNR4G
GND GND GND
P3V3
R311_DO4
4k7
1C82_D0O4 D
IN1 DO4 P 6 5 2 R 200
ICLK Qo0 Z50R
[IN1 DO4 N OUTL_EN_DO4 8. of o1 -3 RYIZOE00 ®
P5V0_FP
SY100EPT23LZG 1 6 R318DR00 OUFEDO
{ VDD Q2
1C75_D04B 4] oND
C454_DP4 9 EPAD 3 7 R Q200
100nF Q
1 NB3L553MNR4G
GND GND
P12V0 P12Vv0
ry
Place LEDs under LEMO connectors. D4_DO4 D5_D0O4
LED controlled by OUTO_EN -> LEMO bottom: place LED on the right. LTST-S270KSKT LTST-S270KSKT
LED controlled by OUT1_EN -> LEMO top: place LED on the left. Yellow Yellow
R392_DO4 R393_D0O4
Copyright ESRF 2019.
This documentation describes Open Hardware and is licensed
under the CERN OHL v. 1.2. You may redistribute and modify E
this documentation under the terms of the CERN OHL v.1.2. DO4 DO4 Doc. Num.: Ver.: | Sheet: R
(http://ohwr.org/cernohl). This documentation is distributed - — _
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, BSHI103 BSRI03 B 5 || eheiield 2
INCLUDING OF MERCHANTABILITY, SATISFACTORY Clj-I—Y' =i =
QUALITY AND FITNESS FOR APARTICULAR PURPOSE. Sraet 2 03/2020 ' broquet
Please see the CERN OHL v.1.2 for applicable conditions. ESRF DO 2 channels Rev.| Date |Author
— e |File:
e N Tetworem e |OITY DO 2channels.SchDoc  |SVN:0dal74d6e888314717f58879(73
1 3 4 5

v




1 2 3 4 5
AInternal pull-down on Reset pin.
1C54_DO5
- GND|—3251 SETMAX CASC <1>
vi R294 DO5 GND 7551 SETMIN CASC o=
GND} =1 LEN
- o . &7
N0 DO5 P DOUTA_P5 7 D = [ 11 INO_SYNC_DO5 P 4 IN Q 21 INO_SYNC _DEL_DO5 P
DOUTA_N5 6 | = 10 INO_SYNC DO5 N 5 1 20 INO_SYNC DEL_DO5 N
INO_DO5 N D Q oot IN Q
RE_SYNC P5 2= 3 GNDp—==1 EN 3 A
RF_SYNC_DO5_P RE SYNC N5 > CLK ~ VCC 8 >P3Vv3
RF_SYNC_DO5_N LK 13 OLS = VCC => Output Level Selects VCC 9 8 n
OoLS <DT LVPCEL 800mV swing. DO VCC 25 o S
SEL <=9 | SEL = VCC => Select DFF input logic. D1 VCC = S
_ 8 9 : P2 9 3
Termination resistors in D Flip Flop. 5 % xgg 6 0 P BZ g“g 24 GND
Tied together for LVDS inputs level. 1 VTCLK VEE 2 8 w DELAY5S 3 D5 GND 28
(see datasheet) 4 7 =] DELAY6 33 |
VTCLK EP 2713 SERAY D6 EP 5 {GND
< —_—
IC73_D05 1 © DELAYS A Ve b7
NBSG53AMNG GND GND 8 [
301 D9 VCF (<7
—= D10 FTUNE (——— 8 8
la' afu
SY89296UMG K o8
ol wn —
™ <
4 o
IC74 DO5
[_FDEL_TUNE_DOS5>
19 DELAY9 D05 DB TURME DIOE GND
SOC_SCL_DO5 >0 SCL 1/00 DELAYS DO5
SOC_SDA_DO5 SDA :;8; 3 DELAY7 DO5
/03 4 DELAY6_DO5
22 NT 1104 DELAY5 DO5 B
/05 6 DELAY4 DO5
1106 7 DELAY3 _DO5
[2C_ADO_DO5 8.0 Apo  1jo7 (o8 DELAYZ DOS
i 5 A% yop [0 DeLavL 005
1109 <,é1 DELAYO0 DO5
11010 <u§2 OUTO0 EN DO5
<u§3 OUT1 EN DO5
/011 -
P3V3 <u§4
21 11012 5
8 +— = vcc 1013 <»r,%
o S 55 GND /014 7 ]
518 PAD  1/015 [2L
® 1 MAXT7311ATG+T
GND GND .
NB3L553 Vih =3V
Pull up after SY100EPT23 ensures
3V level.
P3V3 c
IC75_DO5A R304 DOS5
LVPECL/LVDS 4k7 -
INO_SYNC _DEL_DO5_P 1 EES IC78 DO5
WITL | 7 2 R [0:49[0]
INO_SYNC DEL _DO5 N 2 [CLIS Qo Z50R
P3V3 o 5 OUTO0 EN DO5 v 8 OE o1 3 R R0 o
1 VCC GND OUTO _DO5
0 1 [ o 16 R B0
8l u SY100EPT23LZG 4| oD Q
-~ S GND C453_DP5 9 EPAD 3 7 R a0
81s 100nF Q —
o 1 NB3L553MNR4G
GND GND GND
P3V3
R311_DO5
4k7
[INL DO5 P . s 1C82_DO5 ) . 00 D
ICLK Qo0
[ INL DO5 N 2R
OUT1 EN_DO5 8 3 R a0 o
P5V0_FP OF Q1
OUT1 DO5
SY100EPT23LZG 1 6 R B0
1 VDD Q2
IC75_DO5B 4 | oND
C454_DP5 9 7 R B0
100nF EPAD Q3
1 NB3L553MNR4G
GND GND
P12V0 P12Vv0
ry
Place LEDs under LEMO connectors. D4_DO5 D5_DO5
LED controlled by OUTO_EN -> LEMO bottom: place LED on the right. LTST-S270KSKT LTST-S270KSKT
LED controlled by OUT1_EN -> LEMO top: place LED on the left. Yellow Yellow
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AInternal pull-down on Reset pin.
1C54_DO6
- GND|—3251 SETMAX CASC <1>
vi R294 DOG GND 7551 SETMIN CASC o=
GNDJ i}
- o . &7
INO DO6 P DOUTA _P6 7 D 6 11 INO_SYNC _DO6 P Q 21 INO_SYNC DEL_DO6 P
INO DO6 N DOUTA_N6 6 D Q 10 INO_SYNC _DO6_N 0 20 INO_SYNC _DEL_DO6 N
—
A
RF_SYNC D06 P —RESYNC PO 3o ok . vee 3 I>P3v3
RF_SYNC_DO6_N LK 13 OLS = VCC => Output Level Selects VCC 9 o] n
OoLS <1T LVPCEL 800mV swing. VCC 25 o S
SEL <=9 | SEL = VCC => Select DFF input logic. VCC = S
<
T —— 8 vip vee 2 —1>P3V3 GND |2 °
Termination resistors in D Flip Flop. 5 | V1D VGG 6 © D4 GND 24 GND
Tied together for LVDS inputs level. 1] VTCLK VEE 2 8 w DELAY5S 3 D5 GND 28
(see datasheet) 4] ek ep L7 o8 % BE = 23 loND
< —_—
IC73_D06 1 © DELAYS A Ve b7
NBSG53AMNG GND GND 8 [
3 D9 VR 17 © ©
—> D10 FTUNE <——— o o
la a | u
SY89296UMG K o8
ol wn —
™ <
o [3)
1IC74 DO6
[ FDEL_TUNE_DOg>
19 1 DELAY9 DO6 DB TURE DI GND
SOC_SCL_DO6 >0 SCL 1/00 DELAYS DO6
SOC_SDA_DO6 SDA :;8; 3 DELAY7 DO6
/03 4 DELAY6_DO6
22 NT 1104 DELAY5 DO6 B
/05 6 DELAY4 DO6
1106 7 DELAY3 DO6
[2C_ADO_DOG 8.0 Apo  1jo7 (o8 DELAY2 DOS
i R I
1109 <,é1 DELAYO0 DO6
11010 <u§2 OUTO0 EN DO6
<u§3 OUT1 EN DO6
/011 -
P3V3 <u;4
21 11012 5
8 +— = vcc 1013 <»r,%
o S 55 GND /014 7 ]
518 PAD  1/015 [2L
® 1 MAXT7311ATG+T
GND GND =
NB3L553 Vih =3V
Pull up after SY100EPT23 ensures
3V level.
P3V3 c
IC75_DO6A R304 DOG
LVPECL/LVDS 4k7 -
INO_SYNC_DEL_DO6_P 1 EES IC78 D06
B |4 5) 2 R [0::0]
INO_SYNC_DEL_DO6 N 2 [CER Q0 Z50R
P3V3 o 5 OUTO0 EN DO6 eV INEe 8 OE 01 3 R [0::0] | 0
1 VCC GND < OUTO _DO6
© 1 [[pwees - R amo [
8l u SY100EPT23LZG 4] &ND Q
-~ S GND C453_DP6 9 EPAD 3 7 R [0::0]
<] 100nF Q
o 1 NB3L553MNR4G
GND GND GND
P3V3
R311_DO6
4k7
[INL D06 P . s 1C82_DO6 ) . o D
ICLK Qo0
[INL D06 N 250
OUT1 EN_DO6 8 3 R [0::[0] o
P5V0_FP OF Q1 \
< OUT1 DO6
SY100EPT23LZG 1 6 R a0
{ VDD Q2 ]
IC75_DO6B 4| oND
C454_DP6 9 7 R aBo
100nF EPAD Q3
1 NB3L553MNRA4G
GND GND
P12V0 P12Vv0
ry
Place LEDs under LEMO connectors. D4_DO6 D5_D0O6
LED controlled by OUTO_EN -> LEMO bottom: place LED on the right. LTST-S270KSKT LTST-S270KSKT
LED controlled by OUT1_EN -> LEMO top: place LED on the left. Yellow Yellow
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G D VADJ = 2.5V
gl H o C - .
9‘)5'\ ©fs
el J12D J12C = 1128 J12A GA — 'OO'
o« o Lo | [Fvoxpocow —EMOXPECM S Gl ¢ ~ <
< —92. ¢ — e o<
e —Be ¢ D 8. <
FMCL_CLKOM2C_P =< JE)D—C —a—< —°§u>—c A
FMC1_CLKOM2C_N :6 —C Net Classl AT = EMCL LA PO '—g'q6 —C FMC1_GBTCLKOM2C_N a6 —C - 26 —C
<= < A Lace ‘ < — —
EMCISCASE2 hi | ¢ ; EMCILANG | a7 | ¢ |\ ClassD - somar Bt T & B dr, ¢ cr 4 ¢
FMCL LA N2 e & | BT S A A FMCL LA Pl dg. T & 8 ¢
| ho, T ¢ =_= FMC1 LA P3 9.1 ¢ 2= ; FMCL LA NI do, T & 9l ¢ e
=_= FMC1 LA P4 h10 FMCILAN3 | @10 | =~ | = - ] dio == FMCL LA P6 c10 d e
FMCILA N4 | hil | < gl | = ==fmc1LAPs dil | o FMCI LA NG | cill | < oallldifferentialpairs g I . o
h —C == FMCL LA P8 —C FMCL LA N5 3 —C & —C Recommendation 5.3: When signals are routed differentially each pair should provide a differential impedance of 100Q +/- 10%
=_= FMC1 LA P7 ’_h_%b_c FMCL LA N8 : %D_C d %D_C c %’D_C
EMCI LA N7 hid —C ! 7 —C == EMC1 LA P9 dia —C == EMCL LA P10 14 —C For FMCx_CLKOM2C and FMCx_CLKO0C2M pairs:
oTC = —q?D—C —C e—C Rule 5.22: Clock traces shall provide a differential impedance of 100Q +/-10%
hi FMCL LA P12 | g1 FMCI LA N9 | du FMCL LA N10 | ¢l ] S € ; > ! -
==rmcCL LA P11 THiE T —C FMCL LA Ni2 | 916 —C 16 —C °16 —C Rule 5.23: The differential length mismatch on each differential clock pair shall be a maximium 11ps. [
FMCL LA NIL [ hi7 | < ol S ==rFmc1 LA P13 a7 TS TS )
8T < == FMC1 LA P16 | 8T < BT< == FMC < For the FMCx_DPO pairs:
e g —C g —C EMEL LA P14 - —C Rule 5.43: The differential length mismatch on each differential data pair shall 1ps
== FMCL LA P15 T hig T = FMCL LA N6 | 019,] ¢~ Net Class(D— dio.] ¢ FMCL LAN14| c19, T ¢~ EE g p 15
EMGIEEANNIS :go —C == FMC1 LA P20 —g%ib—c FMC_LA_CC * ggib—c < ggo —C For the FMCx_GBTCLKOM2C pzflirs: . o
- 2L —C [ ———— : —C Net Clas RS ENET T A PR 2l ¢ Rule 5.48: Clock traces shall provide a differential impedance of 100Q +/-10%
EMCL LA P19 [h22 T = FMCL LA N20| 922, = d22 7 £ AN EMCL LA P18 T c22 7 = DR St rm iy : e Tl
EMCL LA N19 h23 ¢ ] E23 ¢ == EMC1 LA P23 a23 ¢ _LA_ ; EMCL LA N18 c23 ¢ ule 5.49: e differential length mismatch on each differential clock pair sha ps.
| h2d4 T = X=FMCL LA P22 [ 24, T = FMCI LA N23| d24, ] = P | c2a ] ¢
==rvel LA P21 ThoST = FMCT LA N22 | 925, & d25 | ¢ Fes T
FMCL LA N21 [ h26 [ = 4 9261 & = FMCL LA P26 | d26 ] ¢© = FMCL LA P27 | c26] ¢©
ho7 | ¢ =C=FMCL LA P25 [7ga7 T = FMCT LA N26 [ d27,] FMCT LA N27 | c27,]
== FMCl LA P24 Thas" s FMCL LAN25 | 9281 © P3V3 d28 T = c28 T = MG LA PSSO —FVCT LA PI33.0 B
RO i 0= euicy L oo PEI0TS T30S 520
— ¢ 939, ¢ c 0. <
FMCL LA P28 [h3L T = FMCI LA N29| g3l T = N @IS 317 - 3L ] ¢ TV, A NTEELG
FMCI LA N28 | h32 ] 3 Sl = P3V3 AUX | daz,] = 32 - FMCL LA N[33..0
33T S ==rmct LA pat T g3 S | =L RS 33T C )=
e 135 933, ¢ [ FMCLTMs 038 ¢ ¢S
EMC1 LA P30 [h34 T = FMCILAN3L| 9341 = = Fvct TRST [ d34. T = GND}EMCL GAO[ ¢34, = Bor
FMCI LA N30 | h3s | ¢ a5 ¢ oNDIEMCL GAL| d35 ¢ B ¢
| h36, [ & X=FEMCL LA P33 | 36,1 = ! ECMED 36, ¢ o P12V_FMC P3V3_FMC1 P2V5_FMCL
==rvel LA P22 Tha7 T = FMCT LA N33 | 937, & d37, ] ¢ P12V EMC 37, | ¢
FMCI LA N32 [ h387] = JEE D d3g ] = = + <387 ¢ B
R3S 9Bt < P3V3_FMCL<————3 ¢ gl gle glu aluolusglt oluslusoglusgly —
P2V5_FMC1<t I —C 90 P3V3_FMC1<t —C [ —C B23 Spg‘rg on STm STN S—rg STm 8—1—% OTN S—rg
L L
GND GND GND GND
e GND SND GND
P1V8_FMC2 —
i H G D C VADJ = 1.8V
Sl c
= J13D J13C J13B J13A GA — 'Ol'
FMC2_VREFAM2C 1; —C o~ —E%D—C EMCXELGEZM di | - %D—C
FMC2_PRSNTMZC N P2 —22or < o o<
= [r< —Ber Lo S
FMC2_CLKOM2C P pe<—C Lo L=< o
FMC2_CLKOM2C_N =< Net Clas(D 7 =~= Fivics LA Po T—a2PT—< L=< - S
=rmcz Lare RIS FMC_LACC (T FMo2 CA NG |97 1S A o<
h7 | ¢ : 9%l ¢ | NetClas(D— s smeirrss 45 dar | ¢ { FMC2 DPOM2C N___| Cla ¢
FMC2 LA N2 D 81 & | ciacs O == FMC2 LA Pl dg, [ © 8.1 ¢
| ho T - == FMC2 LA P3 99, ] ¢ B ! FMC2 LA NI dg | = 9. ¢
== FMC2 LA P4 hig T = FMC2 LA N3 910, 1 = Locecesmoommmammaam==—s f dio. | = =_=FMC2 LA P6 cl0 | ¢~
FMC2 LA N4 hi gll == FMC2 LA P5 d1 FMC2 LA N6 cl ]
| hi %%E:CC =C= FMC2_LA P8 q %chc FMC2 LA N5 | d %%E:CC c %%E:CC
== FMC2 LA P7 h13 [ = FMC2 LA N8 13 ] = di3 ] - c13| ~
FMC2 LA N7 hid | £ gld | £ == FMC2 LA P9 dig | - X=FMC2 LAPIO | cI4 ] ©
hi5 | == FMC2_LA P12 | gi15 FMC2 LA N9 | dib FMC2 LA N10 | _ci5. |
==rmc2 LA P11 TThieT ] S FMC2 LA N12 | gi6' | = di6 | < ci6 ] =
FMC?2 LA NiT | h 7">:CC g ?’D:CC ==FMC2 LA P13 | d ?’DZCC c ?D:CC EMC2 LA PI33.O0L ~FVico LA PI33.0
| hi8 T = = FMC2 LA P16 [ gI8 T = FMC2 LA NI3| dig ] © X=FMC2 LA PL4 T c18 T =
=_= FMC2_LA P15 [ hi9 FMC2_LA N16| g19 di9 FMC2 LA N14| c19
—C —C Net Class(D T~ ~z~=-gi7e5 1 5 5751 —C —C
FMC2 LA Ni5 | h20,] 920 A FMC2 LA P17 d20 c20
—C _— [ —C FMC_LA_CC | —C [ —C FMC2 LA N[33.0
| hal T = EMC2 LA P20 T g2l T = ! FMC2 LA N17| d2L, ] = AT G SN—— 2L, T = FMC2_ LA N[33..0
X=EMC2 LA P19 [haa T = FMC2 LA N20| g22, T = e d22. 1 £ M LA W= FMC2 LAPIS T c22 1 =
FMC2 LA NI9 [ h23, | & a23 T ¢ 0= FMC2 LA P23 T d23, T ¢ cLacc FMC2 LA N8| c23 ] ¢~ v D
| hod | - =_=FMC2 LA P22 | g24 L FMC2 LA N23 | d24 | = === | c24 ] =
X=FMC2 LA P21 [ha5 7] =~ FMC2 LA N22 | g25.] ¢~ d25 ] = 5] ¢ B P12V_FMC P3V3_FMC2 P1V8_FMC2
FMC2 LA N21 | h26 [ - 426 ] - == FMC2 LA P26 | d26 [ ¢ == FMC2 LA P27 | c26 [ ¢
| h27 T = =_= FMC2_LA P25 qﬁ't_c FMC2_LA N26 c2§">_C FMC2_LA N27 c2§">_C o
et 120 € NG LARS L 9%, ¢ | P e < P3v3 s elu gls elugluglugly gluealualeely
hsotT< S TER LA [T -J—30 —C [ FMC2_TCK 50°—< < B12 5TS 8715 ST&‘ QTQ ST% 8—|—3 STQ STN ST‘N“ STg
. 1591 93Vl |_FMc2_TDI —C —C
FMC2 LA P28 T h3T | - FMC2 LA N29 | g31] - o 7 EMCZ TD0 ] ds1l ] - corh [ c311 - I I
I - I IS N
FMC2 LA N28 | h32 ] 932 &l P3V3_AUX | d32 | &l Cc32 GND GND GND GND
33 =rmc2 LA P31t o33 < | o RIS 33 S e~ ) G
. 183, ¢ a33, | ~ [ FMC2_TMs g2 ¢ ¢S ¢
FMC2 LA P30 13%‘> FMC2 LA N31 q3%‘> = FMC2 TRST C3%‘> FMC2 _GA0 c3. . —
EMC2 LA N30_| h3s | < 935 S EMC2 GAL| d35. | < 35 < Copyright CERN 2016.
13§N>—C == FMC2 LA P33 ¢ 36 —C GNDI 436 —C ©36 —C This documentation describes Open Hardware and is licensed
== FMC2 LA P32 >—14N>37 —C EMIC2 LA N33 q37 —C 437 —C 1_ 37 —C under the CERN OHL v. 1.2. You may redistribute and modify
EMC2 LA N32 h3s —C q38 —C 438 —C P12V_FMC<t o38 —C this documentation under the terms of the CERN OHL v.1.2.
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1 2 3 4 5
64 Kbit EEPROM (12C @ 100 kHz max) Board identification i il
P3V3<1——| |—|GND Card temperature surveltliance
100nF
P1V8 3 U1 APuII-Up resistor required by open drain S S
JA ALERT pin 12C address: 0x49, placed ‘ 12C address: 0x48, place below
ggggg!&—ﬁ SCL 8 100 MOOPW is placed in power_controller sheet. between backplane and Zynq AD9516
“WR Core 12C Bus: EEPROM required by WR PTP Core T e sba > ot ;é"—' A
N (MAC address, PTP initializing script, SFP calibration values, ...) ik
b Pull-up resistors required by 12C bus eI i% =G we :82 3
€22 57 A0 105 <2 SOC_SDA 6 T 6 e
5 —= Al 4 106 12C_PMBus_d_hv SDA L———————% SDA
CWRCSOA . ¢ S
_xig—gg’f 6 o0 P3V3 Sl a2 2 o7 22 [ 12C_PMBus_clk_hv SOCASCE 21 SCL e e
= 3 A2 v —!>3 ADDO °C GNDl—l:I—3 ADDO °C
2 A o A T — ALERT —— T2 alerr
| 2 e D [FENE P3V3_REG 41 ve P3V3_REG 4 1 vr
7 9 e el 2 | GND el s 2 | GND
GND 55 wp EP | R — p—
P1V8<IT‘ VCC  VSS = ©l = TMP101INA/250 Ol s TMP101NA/250
100 101
X t_':; ALLLERALYE PCB version : 0 0 GND GND
1) S 102 103 104 105 106 107
BOARDID(11): 1 1 0 1 0 O
GND ND DAC:s for Inputs BIAS and Fine Delay Tune / User LED + GPIO
. 1C61 1C62
12C address bus for DO channel 10 registers e oL 2 Lot vourn & 20 fsor  vourn R
11 SDA VOUTG ﬁ 11 SDA VOUTG m FDEL TUNE6
GND|—10 ADDRO VOUTF ? P3V3<—10 ADDRO VOUTF "5 FDEL TUNE5 B
AD01 NT7 IGND AD11 NT1 SOC_SCL AD21 NT8 IGND ? ADDR1 VOUTE ? BIASA TD ADDR1 VOUTE 15 FDEL TUNE4
1 1 P3V3<T CLR VOUTD 7 BIASS P3V3<7 CLR VOUTD 4 FDEL TUNE3Z
AD02 NT9 >P3V3 AD12 NT2 SOC_SCL AD22 NT10 IGND GNDl—9 LDAC VOUTC 16 BIASS GND'—g LDAC VOUTC 16 FDEL TUNEZ
PSVSQT RSTSEL VOUTB 3 BIASL P3V3<7 RSTSEL VOUTB 3  FDEL TUNEL
ADO03 NT11 IGND AD13 NT3 SOC_SDA AD23 NT12 IGND P3V3 GNDl— TWOC VOUTA p—————— P3V3  P3V3 GND'— TWOC VOUTA p/—m————— P3V3
AD04 NTL3 AD14 __ NT4 SOC_SDA AD24 NT14 . 8. VREFIN  AVDD -2 : > - 8- VREFIN  AVDD 2 2
>P3Vv3 1GND NC | 23 NC | 23
17 24 L w 17 24 [Ty
ADO05 NT15 | AD15 NT5 SOC_SCL AD25 NT16 N = GND NC —— & = & < GND NC —— N c
{eND I>P3V3 ST ig = e % oT8 T8 ig = o % T8
AD06 NT17 >P3V3 AD16 NT6 SOC_SCL AD26 NT18 >P3V3 — NC NC —— — NC NC ——
DAC5578SRGE DAC5578SRGE
GND GND
ADO[1..6 ADO[1..6 GND GND
ADLIL.6 AD1[1..6 ﬁBlAS 1.4 BIAS[1.4]
AD2[1.6 IN_TERM_EN[L1..4 IRES RS
jFDEL TUNE[L.6 FDEL _TUNE[1..6]
(3
U_CITY _user_led
CITY _user_led.SchDoc
i — e o
K> SOC_SDA IN_TERM_EN1 N TERM EN3
IN_TERM_EN2 N TERM ENA
IN_TERM_EN3
USR_CLK_SELO [_x
USR_CLK_SEL1 [
WR Pulse P i i
ulse Per Second output stage .., [weasssvin=av
Pull up after SY100EPT23 ensures a
IC53A 3V level. 12C addresses
LVPECLILVDS RO Y e ey 5 ) ) . 5 )
- 1 4k7 163 12C addresses hex number are given in the 7bit format aligned to LSh (without R/W bit).
[ WRC_PPS_P =5 50 e Example: 12C addr =0x74 (11101 00) --> Read access=1110100 1 (0xE9)
7 5 =T Qo 2R 200
== 2 P5VO0_FP Z50R .
[ WRC_PPS_N F3V3 - R9%4 8 3 R 200 ® WR Core 12C:
¢—{ 1— OE Q1 b [
8 VCC GND 2 4k7 1 6 R 200 PPS 24AABAT -> 0x50
VDD Q2 b
_IlE SELNIPIZEILAS €D A 4 GND SoC 12C (12C PMBus): B
i S C237 9 EPAD 3 7 R 200 T
© - ZoonE Q E:F\_/_;;(;\;/e;r_c_o};roller SchDoc
NB3L553MNR4G = . y
GND GND SND UCD90120ARGC -> 0x5B
CITY_misc.SchDoc F
TMP101(1) -> 0x48 (with ADDO = 0) LOGO PCB
TMP101(2) -> 0x49 (with ADDO = Float)
DAC5578(1) -> 0x4C (with ADDRO = GND, ADDR1 = float)
B2G @uf) SCREW4  9xen Ch anae I 0 DAC5578(2) > 0x4D (with ADDRO = VCC, ADDR1 = float)
B2 mm@ SCREWS 9xXEN g g BOARD ID 1/0 -> 0x24 (with A0 = Al = GND, A2 = VCC) -

z V2-0: BOARD ID EEPROM -> 0x54 (with A0 = Al = GND, A2 = VCC) Copyright CERN 2016.

8 - This documentation describes Open Hardware and is licensed
B10Gw> dibds Q3 SCREW3  9xeW N ;%\nglsirg;:)l,cszr;upe%rznlt n:gfg\cllee; not documented here CITY _user_led.SchDoc under the CERN OHL v. 1.2. You may redistribute and modify
B21Gw> o) SCREW8  9xeW * bank 501 and all connected chips changed to 1.8V for full RGMII support el O @miiie] 2> G (20 S VEE, (il 5 ERE, AR S VWES) tuls q/(;c?]mentat;on unﬁler thhe_tec:ms of the (.:ERNdQH!LV'le'

* PHY SPI wired to bank 35, in addition to existing MDIO . . (http://ohwr.org/cernoh). This documentation is distribute
* / DO_2channels.SchDoc (1/0s control: Finde delay, Output drivers enable) WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
B1G™> umf) SCREW9  9XeN [ UART Changﬁd to FTDZ301>§ o red -downs: 2nd dded - 0-> 0x10 (ADO = GND, AD1 = SCL, AD2 = GND) INCLUDING OF MERCHANTABILITY, SATISFACTORY
Bl5o dpower controller UCD90120 GPIO rewired cause pull-downs; 2nd connecter added for use of 1->0x11 (ADO = VCC, AD1 = SCL, AD2 = GND) QUALITY AND FITNESS FOR APARTICULAR PURPOSE.
g SCREW6  UNC 4-40 adapter 2 ->0x12 (ADO = GND, AD1 = SDA, AD2 = GND) Please see the CERN OHL v.1.2 for applicable conditions.
) 3->0x13 (ADO = VCC, AD1 = SDA, AD2 = GND)
B16 Ga> V3-0: _ _ _
SCREW? UNC 4-40 * few small component changes, not documented here g :Z 8?13 Eﬁgg - \(3/232[?11—_53((;:::’:822—_\\//58
* external patch-panel interrupt line to SoC - ' - ' - E
G * i2c level converter ADUM1250 turned around cause i2c compliance problems .
-Sub lock . . .
D-Sub screw locks * D-sub 15 wiring change to follow CERN cabling convention RF_Clocking.SchDoc o _ _ _ Doc. Num.: | Ver.: | Sheet:
* TMP101 thermal sensors added RF clock delay for outputs synchronization -> 0x16 (ADO = GND, AD1 = SDA, AD2 = VCC) B 11 0f36
Si571 -> 0x55 (default, fixed). Project
D D S ISTe\e( t\rqé-g;—iANGES TXT document provided in the project —_ — ghleLY 20872020 broquet
PCB mounting holes, screws & heatsink ESREF ise Rev] Date_|author
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1 2 3 5
P3V3 P3V3
P2V5
R340 | |R366 P2V5 c458
ak7 | |ak7 A u2 5
PO UE vce
2 4 2 220nF
4
5 1
VeE C459
GND =2 GND —2
NC7qz14PEX NC7SZ08P5X
GND GND R367
100
P1 o
ZDz
P2V5 o
ua C460
P1, PO=00: LED OFF vee =2
P1, PO=01: LED BLINKING RED 2 220nF
- . 4
P1,P0=10:LED ON GREEN 1
P1,PO=11:LED ON RED
GND —2
FOVE NC75208P5X
ca61 B
P2V5 GND
C462
220nF us Ve P2V5
GND 9 C463
SOC_SCL U | 2 220nF U oo 5
SOC_SCL 14 4 PEA9500PW 4 1 P2V5
Soc sDA___15.] ¢k § 100 =g 1 220nF
SDA § 101 (2 a R368
SOC_SDA R369 1 102 7 IN_TERM_ENO 3
VA /WC 103 (ks GND 4k7
1k 1 104 NC7SZ86P5X s
> A0 105 w7 o O
AL @106 =5 USR_CLK_SELO NC7SZ125P5X
A2 > 107 USR_CLK_SEL1 GND
J_ P2V5
00|
GND GND GND

Control of LED + GPIO: 12C 0x25

P3v3
ry
Schematic block reused for ESRF DANCE framework
and instrument compatibility.
Copyright ESRF 2019.
This documentation describes Open Hardware and is licensed
under the CERN OHL v. 1.2. You may redistribute and modify
this documentation under the terms of the CERN OHL v.1.2. Doc. Num.: Ver.: | Sheet:
(http://ohwr.org/cernohl). This documentation is distributed B 12036
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, ProiSEE
INCLUDING OF MERCHANTABILITY, SATISFACTORY CIJ'FY
QUALITY AND FITNESS FOR APARTICULAR PURPOSE. Sheet 2 03/2020 :broquet
Please see the CERN OHL v.1.2 for applicable conditions. U .
ser LED Rev.| Date |Author
ESRF
The european synervaron | CITY _user_led.SchDoc SVN:0dal74d6e88831d71758
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1 2 3 5
P3V3 REG
A
Sl
E:'ﬁ“vgl\
s Bl
v #[ea]gm
|
S
o <
J8
JTAG2 TRST_N :5>——
N (a2 < 0 © ~ o oo} — [oe] o~ <t AD—-
@ A ®m o o w w S| x| © o w PMBUS ADDR1 3
AGND UCD 2=2-2-02-0 00 0 O O OO JTAG2_TMS T
I E R R REREREERERE 5 =
11 IS = = = = =] IS ST S S| I e ;U[T]H 1 JTAG2_TCK %D::
1C24 Szl afzl2 GND
P5V_IN_MON 1 10 ok oL e JTAG2_TDO s =
P12V IN MON 2] MoN? TeK/GhIaR 036 JTAG2 TCK gk | Ik | gk o=
VCCINT _MON 3 37 __JTAG2 TDO i JTAG2 TDI 10
MON3 TDO/GPI1020 = = —e
P3Vv3 MON 4 38 JTAG2 TDI
MON4 TDI/GPIO21 = =
VCCAUX_MON 5 MONS5 TMS/GPIO22 39  JTAG2 S
VCCDDR_MON 6 MONS6 TRST 40 JTAG2_TRST_N 1
P3V3 REG P2V5_MON 59 RU13 GND
P1V8 MON 62 o 1 END
7 53 MON8 GPIO1 > SEQ2_GO
P2V5_|_MON Lty =51 MONO9 GPIO2 <ig% SEQ3_GO
P1V8_|_MON 1 o g =51 MON10 GPIO3 w2 SEQ4_GO
VCCINT_I_MON 1 L I T—24> MON11 GPIO4 <isx SEQ5_GO
P3Vv3_|_MON 1 DT‘k_' 3 MON12 GPIO13 39 RT SEQ6_GO
1 251 MON13 GPIO14 55—y P1VO_MGTAVCC PG|
30C SCL 15 GPIO15 (<izm — 7 P1V8_VCCAUXIO_PC
[ 12C_PMBus_clk_hx PMBUS_CLK GPIO16 1 P1V8 VCCPAUX PG
SOC _SDA 16 34 RZ32
12C_PMBus_d_hv, PMBUs alert N 2%N> PMBUS_DATA GPIO17 35 0 1 P1Vv2 PG
PMBus_alert N} PMBUs—ontrl e~ PMBUS_ALERT GPIO18 == 0
RzZE ;"] PMBUS_CNTRL &
GNDi RZgg Lo =1 PMBUS_ADDRO FPWML/GPIO5 <ige
GND} [ 1--09KE PMBUS_ADDR1 FPWM2/GPIO6 is=
19 50kB 19
31 FPWM3/GPIO7 0
-—i OMBUS ADDRL 2= PWMLGPIL FPWM4/GPIOB (<50
—i PMBUS ADDRL | 32 PWM2IGPI2 FPWMS/GPIO9 (<1
- HD PWM3/GPI3 FPWM6/GPIO10 <NA3
——<N? —= PWM4/GPl4 FPWM7/GPIO11 <NL4
_— 51 FPWMB/GPIO12 <t
- PMBus_cnitrl 557 ez RESET ng >P3V3 REG
——<u§ PMBus _alert N 55 ] NG3 5 u 10 -
e SN ovsss -8 G
-—d . DVSS2 22
P3V3_REG<t m m m v V33DIO1 DVSS3 i 29
g_L% gLlc g8Llc gLlcs }_T V33DI02 AVSSL —=5 b
“NIT O < O g O g O = — V33D AVSS2
GND GND| v o = - 28 vaza Avss3 54
BPCAP
~ LSL o g 2 ;;:") 58 V33FB Ep | 65 AGND_UCD
oT 3 O oT S
R112 &
P3V3_REG <t L 1= UCD90120ARGC
- IR7 1
GND
L 1
GND AGND_UCD
rS
* layout guidelines and example at p. 48 of the datasheet
*all DVSS and AVSS pins need to be connected to the
thermal path
* nRESET must have his components as close as possible
to the pin
* PMBus/I2C address: configured for 91 (0x5B), short to
ground in case JTAG needed [datasheet]
Copyright CERN 2016.
PSXO Plivo P25 P1V35 This documentation describes Open Hardware and is licensed
under the CERN OHL v. 1.2. You may redistribute and modify
this documentation under the terms of the CERN OHL v.1.2.
Rr2, VCCDDR MON (http://ohwr.org/cernohl). This documentation is distributed
o =) w.;E 0 WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
R [ & = PV INCLUDING OF MERCHANTABILITY, SATISFACTORY
8 QUALITY AND FITNESS FOR APARTICULAR PURPOSE.
P5V IN MON P12V IN MON P2V5 MON P3V3 MON Fﬁiﬁ P1V8 MON Please see the CERN OHL v.1.2 for applicable conditions.
1K
%Hg %[g]g 5 P1VO_VCCINT
[s¢] © a4
R70 VCCINT MON Doc. Num.: Ver.: | Sheet:
T B 130f 36
1 1 Project:
ND GND oo P1V8_VCCAUX ghleI‘Y 2 0312020 broguet
R71 VCCAUX_MON Power Controller Rev.| Date |Author
&, ESRF P
Tretuepeansmemavon | CITY_power-controller.SchDoc  [SVN:0da174d688831d717158
| | 2 | 3 :
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P50 P3V31§REG VREI}DDR VTT DDR
a A
%o a
[a2 )l 39 x
[a)
P5VO IC22 P1VO_VCCINT e a ) Power Net Clas{DH
3 on——r~ ~
7 VIN PWRGD P1V0_PG O < =
5 1q E—LQ Sl-% 1 27 T g B A
ETN S13 OT¢8 7151 PVIN SENSE+ oIS
2.1 BV vouT 34, s 1c2
GND 39,1 PVIN vour I3 s | o 51 o8 o5t [ty P35 glu slye L 0. N Peoop
40 PVIN VOUT 36 c = 4,8} ~ 9 ~ 9 [} . S ™ = GND GND
e QR I U R G il N B 2 £
PIVO INH 30 VOUT 38 1 VLDOIN VO
= 7] INWLVLO - VOUT o7 GND {0t a 3 olu oluclu
VOuT {or 1—a REFIN VOSNS OTS’. OTS’. UTS’.
28, ss/TR SGed
22 SYNC_OUT ; 4 EN REFOUT o J_
RT/CLK
w 8 GND
o1 it RS89 PH Power Net Class GND
8__0 ool 26 4 11
=1 ,\2 VADJ PH PGND EP
o = PH
4. ocp SEL ol TPS51200DRCT
6 (It o 1 P3V3 REG
297 qrseL ok GND ND GND
PH
22:} |SHARE PH
5 PH SEQ _VTT_DDR_EN '58
“or [RNS 20 e
>4 DNC PGND 51
= DNC PGND —2% = wls
2 PGND 35 * VOSNS should have a dedicated trace to the output caps' |’ B
23] AGND PGND positive terminal for better voltage regulation.
RIVOSEMZAAAGND 23 AGND PGND 53 * The GND and PGND pins should be connected to the 5
thermal land underneath the die pad with multiple vias (D
EZSTOTRVOT) connecting to the internal system ground plane !\}
P5VO *VTT and VREF islands must be separated by a minimum T8
P1VO INH GND of 150 mil if placed on the same PCB layer. APCB :
— suggestion can be found at [AN TN-41-13, p6]. VTT _DDR_PG ¢ dl:
o FDN327N *
P Teo 1.0V VCCPINT & VCCINT (5A)
™
(& 1|
rS
T1 o|FDN327N s *AGND should have a dedicated plane; O GND
1 *datasheet p. 25 has an example layout - d ( )
GND *PH pins must be connected to one another using a small DDR3 OV675 VTT an VREF 210mA I Inear
copper island under the device;
*100nF directly across the PVIN and PGND pins
*Sense+ to be connected close to the load (VCCINT) P1VO_VCCINT
*RSET must be between pin 26 and 23 directly
*fsw = 250 kHz —:© B9
GND
PCB Rule P3V3 _REG
P1VO_VOUT c
< L w | d> VCCINT _R_SENSE N w
7195715 OT15% S
= Jo Power Net Class &
ol [E1 £2) | y
3 GND
I 0
P5V0 Ic3 P3V3 GND 2 {_VCCINT I MON >
.3
e alo la N ANRED VCCINT R SENSE N
=) 2 c 5O S 1 PVIN SENSE+ VCCINT R SENSE P
n S 11 PVIN VCCINT R SENSE P .
i PVIN VOUT 34 Aot A A A A FNE
GND zg PVIN VOUT gg N o 5 ] Q .é I+Q .é I+8 Fabrication Testpoint Usage [Testpoint - One Required Multiple - Not Allowed] INA333AIDGK 1
PVIN VOUT —=¢ & & %Tcn _cn"l‘\» TS GND
VOUT —t© B4
P3V3 INH 30 38 1
————— > INH/UVLO VOUT a1 GND PCB Rule
VOUT P3V3 REG
2oy sSR 7 P3V3 VOUT @
22 SYNC_OUT p— 7
RT/CLK OQ_T_% o d) P3Vv3 R SENSE N 2 o | u
o | & R18 PH Power Net Class o [— 20T % oOTS I Sl
8__3 :z 26 VADJ PH s § | Power Net Class oS
g PH . 958  §5d
4 1 ClassName: power_net D
—t>6 OCP_SEL PH SND 6 GND :P?,V.’S I MON
ILIM PH
L 29 grseL PH
PH P3V3 R _SENSE N 5
25
— ISHARE EH P3V3 R SENSE P P3V3 R _SENSE P 3 4
-2 DNe 20
4] DNC PGND o1 INA333AIDGK
—— DNC PGND T
31 GND
2 PGND 3
AGND PGND
P3Vv3 LMZ AGND 23 AGND PGND 33 Copyright CERN 2016. [
This documentation describes Open Hardware and is licensed
LMZ31707RVQT under the CERN OHL v. 1.2. You may redistribute and modify
this documentation under the terms of the CERN OHL v.1.2.
PEVO GND (http://ohwr.org/cernohl). This documentation is distributed
P3V3 INH WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
—— INCLUDING OF MERCHANTABILITY, SATISFACTORY
QUALITY AND FITNESS FOR APARTICULAR PURPOSE.
§§ 5 T7 o 3 . 3V VCCO & F M CS (7A) Please see the CERN OHL v.1.2 for applicable conditions.
—
(5
rS
T9 o|FDN327N s *AGND should have a dedicated plane;
1 *datasheet p. 25 has an example layout E
GND *PH pins must be connected to one another using a small Doc. Num.: Ver.: | Sheet:
copper island under the device; B 140f36
*100nF directly across the PVIN and PGND pins Project
*Sense+ to be connected close to the load (VCCINT) CITY

*RSET must be between pin 26 and 23 directly Sheat 2 03/2020 ' broquet
*fsw = 750 kHz ESRF Supplies 1 Rev.‘ Date ‘Author

File:
The Ewopean synchrotron | CITY _power-supplies.SchDoc SVN:0dal74d6e88831d717f58479f73F
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1 2 3 5
PCB Rule P3V3 REG P3V3 REG
SEQ_EXTPS_PG
o19v0 @ P3V3 REG L o
<O Sy
A IC18 16 £ P1V8_VCCPAUX gg P1V0_MGTAVCC
Lot Py = YV FOYELINIE ROV IRIE P1VO_MGTAVCC PG
{12 VT aw 2 } 2.2UH d> ZF 1C34 1C44
N——% (LQ——Lé 10 AVIN SW 3 o B IN PG N5 IN PG | P1VO_MGTAVCC PG
573 o——§ Do o Power Net Class 6 IN 6 IN
3.0 En vos 4 @[k n:[ﬁ ol Lo N ouT -4 " Lo N ouT
;28 N ST IN out alg d) = IN out d)
Il 91 ssTR PG 2 FP3V3 REG PG oTg ouT 2% 8T 5 ouT
1 I o 1 en ouT 20 Yo o Power Net Class SEQ 2 EN 1 en ouT Power Net Class
ND inF 8. per = [BE GND i’.[fk ﬂm GND
C29 P5V0 GND &4 o P5V0
7ol Fsw 0.} Bias Bl 4 10.} Bias FB
InF . o
22— AGND PGND —2 E[E D:[E 8L 15 NC = §H¥ gLy 15 NC
EP PGND 3 ST Sss NC — &l ST% ss NC
TLV62150RGTT N =13 NG
L alu 22 GND “g £e olu 22 GND “g
GND GND &5 jcéwo N [HE &5 ] cno NG
TPS74901RGWT l TPS74901RGWT
3.3V VR EG (1A) GND GND GND GND
rS
*fsw = 2.5 MHz 0 0
*layout example at datasheet p.21 _ 1.8V VCCPAUX (120mA linear) 1.0V MGTAVCC (150mA linear)
*100nF directly across the AVIN and AGND pins
* Not only used for the LDOs at this page! S a
*layout example at datasheet p.20 *layout example at datasheet p.20
*the IC pad must be attached to a minimum 10x10 mm amount of copper *the IC pad must be attached to a minimum 10x10 mm amount of copper
PCB area; only 180 mW dissipation with a theta_JA of 120 °C/W. PCB area; 345 mW dissipation with a theta_JA of 120 °C/W.
Fabrication Testpoint Usage [Testpoint - One Required Multiple - Not Allowed]
P3V3 REG P3V3 REG
PCB Rule L o
SEQ 3 EN @ P1V8_VCCAUX SEQ 3 EN I SEQ 5 EN M
PSV0 e &rﬁ P1V2 Eg P1V8_VCCAUXIO
€26 L9 EATRES PIV2_PG FOYELIRIE P1V8_VCCAUXIO_PG
1 [ oviN SwiL ey IC15 1C46
. N ig PVIN SwW g 2.2uH d> . 2 IN PG 9 : P1V2 PG . 2 IN PG 9 : P1Vv8 VCCAUXIO PG
[V
=3 §=—5 E3IY W Power Net Class o 2| I 1 0 7 1,
CT= o= 13 14 Bt s N OuT ™18 o= s N ouUT 13
EN VoS 3T IN ouT sly d) o1+ IN ouT ely
c49 o |lu ouT —2 S5 out 13 N5 4
|| 9 4 P1V8 VCCAUX PG b —] 11 20 7 Power Net Class 11 20 AN o Power Net Class
SS/TR PG &) ~ ———— EN ouT s ————> EN ouT o) ol
I Il GND SES GND ks Sefs
ND é’l'; 8. per .5 P5V0 GND P5VO GND M ™
7 20 BIAS FB A6 A0 BIAS FB 16
1nF B w 2 w 2
[{] N~ (=
I5S) S NC :,.'Hx [ S| NC c»H&
S~ AGND PGND —2 KTt 15 4 5 NC — s TS 15 ss NC — =]
EP PGND NC 13 NC 13
NC NC 12
TLV62150RGTT J_ Xn'::lé %i GND NC 1471 5::% %i GND NC 4
&Nb GND o T ] GND NC oT- ] GND NC
TPS74901RGWT TPS74901RGWT
GND GND SND GND
1.8V VCCAUX (800mA)
x . .
Hfow = 2.5 MHz 1.2V all (130mA linear) 1.8V VCCAUX 10 (130mA linear)
*layout example at datasheet p.21 -
*100nF directly across the AVIN and AGND pins S S
*layout example at datasheet p.20 *layout example at datasheet p.20
*the IC pad must be attached to a minimum 10x10 mm amount of copper *the IC pad must be attached to a minimum 10x10 mm amount of copper
PCB area; 273 mW dissipation with a theta_JA of 120 °C/W. PCB area; 273 mW dissipation with a theta_JA of 120 °C/W.
PCB Rule
SEQ 4 EN @ P1V35
o 1C20 IC71
ROV 1625 Ls e GNDf—————15:] GE GNDp——————— 35/ GF
4 11 1 2% mux select 1 mux select 1
PVIN SwW —_——> S ——FF > S
Ei PVIN swW ﬁ 2.2uH P5V0 d>
N o ICB__LSL 10 AVIN swW 3 go bower Not Class SEQ 2 EN 4 1A 1B1 :23 PIVO PG ‘ SEQ 6 EN SEQ 6 EN 4 1A 1B1 g P1V8 VCCAUXIO PG
R I I 13 14 g ol SEQ 3 EN 7 1B2 [ 0 MGTAVCE PG« SEQ2.GO | 7 12 |55 SEQ6_GO |
% EN VOSs o 2A 2B1 5 ‘ — 2A 2B1 3 P3V3 PG
I o 1'% 2B2 SEQ3_GO 2B2 <=
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- - C19 —=SB-CMb-Vt----——- | INE GND P3V3 P3V3 3 4
PS_MIO41 501 <=2 e ~() Net Class ol s 1c76 A
PS_MIO42 501 <r5re T BTV | HSSD_VL EE 1nF a co85 NC7WZ07P6X
PS_MIO43_501 ‘ — | SENSE RESET PHY_RST_N » N
P MIOA S0l wELE . SD_D2_VL ; SER GND
PSMIO45 501 |+CL8 SDD3VL  ~(DPCBRule |Gyt _Olo_q; 3 s or L4 1nF 1C39 IC40A
CEL7 SD_CD_VL 3 7] — | 1 1 6 PS SRST OR N
PS_MIO46 501 ~rEao SORNTEA @ z PB1 SENSE RESET
PS_MIO47_501 <»«,E21 i VDD GND P 2 A NC7WZ07P6X
PS_MIO48_501 [ UARTO_TXD : MR CcT ——
PS_MIO49_501 <n€§§ UARTO RXD___| Bl gly UASSIEIERRIEEr 6 5
PS_MIO50_501 <¥z5E— 0TS OT¢ N VDD GND | P3V3 I
PS_MIO51 501 <ep2h- CHASSIS TPS3808G33DBVT
PS_MIO52_501 ﬁlg [MDIO_CLK ol = g__g
PS_MIO53_501 MDIO_IO RGN &N oTS 3T¢9 &b 5 3
ry o S
POR reset deassertion delay time: 20 ms 1 1
2.6 ms RC for pushbutton GND GND
threshold voltage = 3.07V &ND
QSPI at 3 SV SPI bus Ievel translator Ic88 I2C PMBUS |€‘V€| tranS|atOI’ D
. P1V8 2= 1DIR
751 2DIR r
777777777777777777777777 1c87 1c32 GNDI—:14 10E PuII'—up to P1V8, bank ‘
QSPI0 SCLK | 16| oo yo/rpy |14 SCK  VIORFU —24 208 2005 veco!
Net Clas! 1 QSPI0_DQO | 15 Net Clas: ] SPI SCLK 4 3
! ‘ SI100 : SI100 1Al 1Bl i3
QsPI \ QSPI0_DQL | QsPI ‘ SPI_MOSI 2
: ‘ S0/101 ‘ S0/I01 SPLMOSI 5. 1a2 1B2 k22— SPI_MOSI
! QSPI0_DQ2 | =1 \ =2 SPI_SS0 6 1 IC70
PCB Rule(D- OSPI0 DO3 | WPNO2 PCB Rule(T)- WP02 SPI SSL 24 CEN2B 1 g =iy SEIRS S0 6
; HOLD/I03 : HOLD/IO3 SPLSSL 7 on2 2B2 A9 | Spssi SDAA  SDAB
! QSPI0 CS___ == | 1 P1VE 2 7
[ D I L P3V3 ————— CS P3V3 1 9 SCLA SCLB
RESET/RFU : RESET/RFU 2 (e 75— VCCAGND — . ]
RFU vee i —1 . e —f . 2 T"" . VCCBGND ST — EN .
NC vss S=—=5 5 PaV3< T2 28 S SNTAAVCAT245PW A 1] yeen VeSBITa
S25FL128SAGMFI001 e S25FL128SAGMFI001 © 1= e 15 7o = o | < |u
Ta’] 20E R m— TCA9517DGKR S==5
GND GND GND Ol = Ol =
P31§/3 GND GND SISO 40 1a1 1B1 g SPI_MISO o I
A2 1B2 2
SW2 T 6 1
R148 MI0-4 <> 2A1 2B1 0
Ed == . 272 282 L
9
{ VCCAGND E
w3 GND ! VCCBGND :_|8 GND Doc. Num.: Ver.: | Sheet:
R159 Mios 2 SN74AVCAT245PW B | 230f36
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ESRF Zynq SoC - Bank 500 & 501 |Rev.| Date |Author
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IC37H
1C29 D ] IC30 [RTTmmeemmmmmeees 1 XC72030-2FFG676I
DDR_A00 N3 E3 “DDR _DQ16 : Net Class DDR_A00 N3 E3 “DDR DQO L Net Class DDR_DQO J26 R21 “DDR_CK P ! PCB Rule
DDR_AOL p7-] A0 DQO &7 BDBR DO : DDR_AOL p7-] A0 DQO =7 BBR DOL ! DDR_DQL 25 PS_DDR_DQO_502 PS_DDR_CKP_502 557 —FSPR CK N 1
——> Al DQ1 - ! DDR_DQ16 ——> Al DQ1 - | DDR_DQO PS_DDR_DQ1_502 PS_DDR_CKN_502 '
DDR_A02 P3 2  DDR DQ18 I DDR_A02 P3 2 | DDR DQ2 ! DDR_DQ2 J2 - o o - - = U21 -PBbR-EKE————— 1 A
DDR A03 No| A2 DQ2 ~eg—5bR D019 1 DDR AQ3 N2 ] A2 DQ2 < —FpPRr bo3 | DDR D03 G26"] Fo-DDR_DQ2_502 ROEDDRECKES 02 s ‘
A3 DQ3 (a2— ~()PCB Rule A3 DQ3 : ~()PCB Rule PS_DDR_DQ3_502 ; |
DDR_A04 P8 A4 DQ4 <)DH?» . _DDR_DQ20 i DDR_A04 P8 Ad DO4 H3 ' DDR DQ4 ! DDR_DOQ4 H26 PS_DDR_DQ4_502 PS DDR CS B 502 Y21 | DDR CS I Net Class
DDR_A05 P2 A5 DQ5 <)DHS ' DDR_DQ21 b DDR_A05 P2 A5 DQ5 H8 ' DDR _DQ5 ] DDR_DQ5 H23 PS_DDR_DQ5_502 PS DDR RAS B 502 V23 | DDR_RAS | DDR AC
DDR_A06 R8 A6 DQ6 G2 | DDR_DQ22 ‘ DDR_A06 R8 A6 DO6 G2 | DDR_DQ6 ; DDR_DQ6 J24 PS_DDR_DQG_SOZ PS DDR CAS B 502 Y23 | DDR_CAS ; —
DDR_A07 R2 H7 ' DDR_DQ23 ! DDR_A07 R2 H7  DDR _DQ7 ! DDR_DQ7 J23 — — — s =~ —n V22 | DDR_WE :
DDR_A08 T8| ha bog obr__DbR DG | DDR_A08 T8 Aa Bos D7 _DDR DB 3 DDR DQE K26, 1 (DR Do o0s | o090 ! e GIE
DDR_A09 R3 A9 DQ9 C3 ' DDR DQ25 i DDR_A09 R3 A9 DQ9 C3 | DDR DQ9 g DDR_DQ9 L23 PS_DDR_DQQ_SOZ PS DDR BAO 502 U22 | DDR_BAO !
DDR_A10 L7 ALO/AP DQ10 C8 | DDR DQ26 | DDR_A10 L7 ALO/AP D010 C8 | DDR DQ10 i DDR_DQ10 M26 PS_DDR_DQ16 502 PS DDR BAL 502 T22 ' DDR_BA1 i
DDR_All R7 C2 : DDR DQ27 i DDR_A11l R7 C2 | DDR DQ11 ! DDR_DQ11 K23 - = = - i i R22 | DDR_BA2 g
DDR_A12 N7 ALl DIl = bR DOZB : DDR_A12 N7 AL DQL1 <7 TbR DQI2 ‘ DDR DQ12___M2 RSTRDRIDOTINS02 [PELIDIDIR (/% (517 w :
A12/BC DQ12 |l DDR DQ28 | Al12/BC DQ12 : 3 PS_DDR_DQ12_502 ; ;
DDR_A13 T3 A2 | DDR DQ29 I DDR_A13 T3 A2 | DDR DQ13 ! DDR_DQ13 N24 K22 | DDR_A00 !
DDR_Al4 177 A8 DQI3 “ms—BbR DQ30 1 DDR_A14 | Ao DQI3 58— bR DQ14 ! DDR DQ14___M24 RSEDDRIDOIR 502 PS_DDR_A0_502 55— 5pR Aol !
Al4 DQ14 : | Al4 DQ14 0 i —§1> PS_DDR_DQ14_502 PS_DDR_A1_502 i
DO15 3 | DDR DQ31 i DO15 3 | DDR DQ15 ! DDR _DQ15 N23 PS_DDR_DQ15_502 PS DDR A2 502 N21 | DDR_A02 !
DDR CK P J7 cK b ! DDR _CK P J7 CcK ! ] DDR_DQ16 R26 PSiDDRiDQ167502 PS DDR A3 502 L22 | DDR_A03 i
DDR CK N K7 CK UDM D3 | DDR DM3 i DDR CK N K7 CK UDM D3 | DDR DM1 ‘ DDR _DQ17 P24 PSiDDRiDQl77502 PS DDR A4 502 M20 | DDR_A04 ‘
DDR_CKE K9 CKE LDM E7 ' DDR DM2 ! DDR_CKE K9 CKE LDM E7 ' DDR DMO ! DDR_DQ18 N26 PS_DDR_DQ18_502 PS DDR A5 502 N22 ' DDR_A05 ]
DDR_DRST T2 RESET UDOS C7 | DDR _DQS3 P i DDR_DRST T2 RESET UDOS C7 | DDR DQS1 P ‘ DDR_DQ19 P23 PS_DDR_DQ19_502 PS DDR A6 502 L20 ' DDR_A06 ‘
DDR_RAS J3 RAS UD B7 ' DDR DQS3 N | DDR_RAS J3 | 5Ac B7 ' DDR DOSI N b DDR_DQ20 24 — — - = iy J21 | DDR_A07 !
QS ‘ ; RAS UDQS ‘ : T5e> PS_DDR_DQ20_502 PS_DDR_A7_502 : :
DDR_CAS K3 CAS LDOS F3 | DDR _DQS2 P i DDR_CAS K3 CAS LDOS F3 | DDR _DQSO0 P i DDR_DQ21 2 PS_DDR_DQ21_502 PS DDR A8 502 T20 DDR_A08 i
DDR_CS L2 = G3 | DDR DQS2 N | DDR_CS L2 | == G3 | DDR DQSO N b DDR_DQ22 T23 — — — — A U20 | DDR_A09 i
== TS [D0S &3 — DDR DQS? | ; == CS [DQs 23— DDR DOSO | : 221 PS_DDR_DQ22_502 PS_DDR_A9_502 : :
DDR WE i WE e DDR WE i WE b DDR D 23 R23 PS DDR DQ23 502 PS DDR Alo 502 M22 DDR Alo :
R L8 | 20 35 L8, 20 DDR DQ24 V24, | b ppR_DQ24_502 PS_DDR_A11 502 (—H2L  DDR All :
| DDR_ODT K1 oDT NC [ J1 7 DDR_ODT K1 oDT NC | J1 DDR_DQ25 U26 PS_DDR_DQ25_502 PS DDR A12 502 P20 | DDR_A12 | B
GND NC J9 GND NC J9 DDR_DQ26 U24 PS DDR D S 5 — = J20 | DDR_A13 |
—_ — _DDR_DQ26_502 PS_DDR_A13_502 ‘ ;
DDR_BAO M2 BAO NC | L1 DDR_BAO M2 BAO NC | L1 DDR_DQ27 U2 PS_DDR_DQ27_502 PS DDR Al4 502 R20 | DDR_A14 i
DDR_BAl N8 BAL NC | L9 DDR_BA1l N8 BAL NC | L9 DDR_DQ28 W2 PS_DDR_DQ28_502 - — — i i
DDR_BA2 M3 | pas NG M7 DDR _BA2 M3| o> NG M7 DDR _DQ29_ V25, | PS DDRDO29502  PS_DDR ODT 502 Y22 DDR ODT :
VREF_DDR VREF_DDR DDR_DQ30 Y26 PSiDDRiDQ307502 PS DDR DRST B 502 H22 ‘DDRDRST--———-—-—---
2 ué VREFDQ £ U; VREFDQ DDR DQ31 W23, | psppr pO31 502 _
VREFCA VREFCA DDR3 reset is
1 S gles | o S gg: 3%2 Egg PS_DDR_DM0_502 asynchronous
3 T2 38 Lprivas . VDD VDDQ 8 TS S==5r1vs5 VDD VDDQ O BRRDM? 552~ PS_DDR_DM1 502
3T3 VDD VDDQ S VDD VDDQ RBIE voe PS_DDR_DM2_502
GND VDD VDDQ GND VDD VDDQ PS_DDR_DM3_502
GND VDD VDDQ GND VDD VDDQ == DDR DQSO P H24
wy e sy e SO DO A e oon oo ro e
Q Q DDR DOSL P L24 EDDKEDQSINOT
VDD VDDQ VDD VDDQ DBR DOST N 135~ PS-DDR_DQS_P1_502 w2l R346
VDD VDDQ VDD VDDQ DDR DOS P Poe”| PS_DDR_DQS_N17502 PS_DDR_VRP_502 GND
VDD VDDQ VDD VDDQ PS_DDR_DQS_P2 502 PS_DDR_VRN_502 [} >VTT_DDR
DOR DQS2 N_R25.| b5 ppr_DQS_N2_502 80R6
VSs VSsS gg: gggg wgg PS_DDR_DQS_P3_502°S_DDR_VREF0_502 [+kat
VSIS VSS PS_DDR_DQS_N3_50PS_DDR_VREF1_502
VSS B1 VSS B1 VREF_DDR ¢—>VREF_DDR
VS VSSQ —g3 VSS VSSQ Sl i
VSS VSSQ 5 vss VSSQ 5 STS 3TS c
VSS VSSQ D VSS VSSQ D
VSS VSSQ VSS VSSQ
VSS VSSQ Es VSS VSSQ Es CAb CAb
VSS VSSQ =) VSS VSSQ =)
VSS VSSQ G VSS VSSQ G
VSS VSSQ G VSS VSSQ G
1 VSS VSSQ 1 VSS VSSQ VTT DDR
rS
GND MT41K256M16TW-107:P GND GND MT41K256M16TW-107:P GND A * DDR3 trace lengths must include Zynq package flight time
DDR_A00 40R2—R130 (generated in ISE using partgen -v xc7z030ffg676-2), see
DDR_A01 — — 40R2_R128 Documentation folder in this project.
DDR_A02 40R2_R125 — — * For DDR_AC, trace impedance should be 40 Ohms for single
DDR_A03 — — 40R2_R126 ended and 80 Ohms for differential signals; 50/100 Ohms is
DDR_A04 40R2_R129 — — allowed if 40/80 is not achievable.
DDR_A05 — 40R2—R120 * For the DDR_DQ and DDR_DQS signals, On-Die
DDR_A06 40R2_R123 — — Termination (ODT) is used and can be set to 40 or 60 Ohm
P1V35 P1V35 DDR_A07 — 40R2—R115 (single ended) - one of these values has to be used for ALL
. A A . DDR_A08 40R2_R119 ' —— traces.
core (VSS) ™ W o<« [T L o L oo L A A 0 L © L o L o L o L core (VSS) DDR A09 ——  40R2—R121 * The two DDR3 devices should be routed and terminated in
decoupling =R @=—=S5 $=——5 =S5 S==5 - UsDerrb VS iy vean Veslgesuelles B——2 H=—=S5 $=——5 I=—=5 FS=—=S5 decoupling DDR_AI0 40R2,__RI3g _—— fly-by architecture, see Micrel TN-41-13 p. 20. Termination
I = S =] for VDD and VDDQ ~ ~ S S %
OCl~vO0l5 0150130135 R ¢ e : Clv0O0 1< 0QC 1501350 ]s DDR A1l " 0R2,_R122 resistors should be placed past the last memory device.
As o traces for VDD(Q) an _VSS(Q),ony T DDR AL2 T0RZ__R133 U
GND F'ra,\’l‘ejs"l'ji ShclldbleleiniBltiaces GND DDR_A13 T 40R2_R17 Add following rules:
S L . DDR_Al4 40R2—R118  —— * 100 mil max skew between DDR_DQ and DDR_DQS D
* - L L
houcapaciioeterminatingliesisnyplacement; DDR CS J0R2=R 137 * DDR_AC hard to constrain, see [B8AP510 p. 56]
see Fig. 3, page 9 in Micrel TN-41-13 _and_ Fig. BT
P1V35 4 page 6 in Micrel TN-46-14 P1V35 DDR_RAS 40R2——R144
A q 2 *V'IPra%e spacing constraints in'MicreI TN-46-14 2 4 A DDRICAS 40R2— R145
output drivers wle o |k o & o | '\_T_U— wJ_LL ~ e a|le w|e oo @_T_,_,_ (DJ_U_ output drivers DDR_WE 40R2—R134
(VSSQ) decoupling 815 815 g5 gL o S ERRA (R E), 85 35 §i——5 Bt S——cq (VSSQ) decoupling DDR_BAO 0RZ_Ri%
I OT:' UTg QTS. 13 S0 = *VTT decoupling to be placed close to the [$) 5 O 5 O S O S O 20 = DDR BAL U 40R?__R132
T terminated signals T DDR BA2 70R2  BECC,
—-R13L
GND GND DDR_ODT ——  40R2—_R147
DDR_CKE 40R2_R146 -
DDR_DRST — o
|—*—| GND Copyright CERN 2016. [ |
This documentation describes Open Hardware and is licensed
VTTQDDR DDR CK P under the CERN OHL v. 1.2. You may redistribute and modify
D2 this documentation under the terms of the CERN OHL v.1.2.
g’_‘[_"':'x 1L 315 ol g_T_”E o | = ,og_T_"'i gJ_UE SRR ER [ 28 (http://ohwr.org/cernohl). This documentation is distributed
OT< 8T< 8T< © S UT§ OT§ UT§ o—|—§ WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
INCLUDING OF MERCHANTABILITY, SATISFACTORY
Jl\'l_D QUALITY AND FITNESS FOR APARTICULAR PURPOSE.
G Please see the CERN OHL v.1.2 for applicable conditions.
E
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- - - rS
h b * void power and ground planes on all layers underneath the RJ45 connector and h
Ethernet Gigabit PHY Transceiver N o vid po | Ethernet RJ45 connector
P1V8 PHY * 45 degrees or less turns for the traces; no vias
- * 100 ohm differential trace controlled impedance between magnetics and PHY
* route TX and RX pairs as far away from each other as possible n
. A Ravilaty
1c2 distance between PHY and RJ45 magnetics to be minimized ETH MDO P 2 VDLe o .
i VDDO AVDD18_OUT 33 * Micrel AN-1111 contains PCB layout guidelines
Lo Lo Lo Cower Net CI 43 1 vbDO AVDD18 22
ower 7oet &1ass VDDO AVDD18 ele ale o]y
100nF 100nF 100nF Cc87 q)Plvgl_PHY AVDDC18 30 % S 3 S 8 S ETH MDO_N 3 MD1- B,
34 — — - -
DvDD_OUT
i }3—2‘ DVDD AVDD33 2 1 Sl MDIRE 4| vp2+ BMXQ
I DVvDD AVDD33 % GND
REG_IN {>P3V3_A_PHY
i ] 100nF 39 RX_CLK 4 <= ETH MDO P g e g legly
i | 12} S M) ISR S ETH MD1 N 5 a
I - RX_CTRL MDIP[0] <u% =TH MDO N STS 0Tg 87179 MD2- 16 MX(2)-
1 1 MDIN[O0] S J
i | 38 ETH MD2 P 6 -
PCB Rulel 1 RGMII_RX_D0O T 39 RXDI[0] 20 - ETH MD1 P MD3+ J4 MX(3)+
3 RGMII_RX D1 }— 71 RXD[1] MDIP[1] <55 ETH MDIN &N
RGMII_signals | RGMII_RX_D2 }— 75~ RXD[2] MDIN[1] (<=
Net CIaSS@—: RGMI RX D3 — RXD[3] 18 oS ELVEAR = VRN =
e ‘ MDIP[2] (<= ETH MD2 N MD3- 35 MX(3)-
7 MDIN[2] ok P3V3 P3V3_A PHY = VAR a
[ RGMI_TX_CLK »- > TX_CLK 4 - ETH MD3 P MD4+ 7 MX(8)+
/Al RGMII_TX_CTL - TX_CTRL MDIP[3] <n§3 ETH MD3 N L5
| : " MDIN[3] [k Loy
Net Clas ! [ RGMII_TX_DO ‘ TXD[0] L 220R@100MHz W
N i ] 4 I @ ETH MD3 N
RGMII_signals | _RGMI_TX D1 : oot TXD[] HSDACP 12k g—La S_L: 2 9 | MD4- B
I RGMII_TX_D2 ] =1 TXD[2] HSDACN == o A 10
PCB Rulel ‘ RGMII_TX_D3 : R8 55 GNDl—‘ GND o
LEDI[0] 51;0 —1 Sl (XN VAHHENY GND GND 1 lvcc o— SH1
LED[1] k&— R9 55 +—— SH1
MDIO_I0 2c1 MDIO LED[2)/INTn 2— 3 Bl ELINKSGREEN P3V3<t—2— LEDI1+- o  SH2 —2H2
ETH_LINK_GREEN 2 S a4 >
[ MDIO_CLK e 1 ETH_ACTY YELLOW 13 LEDL+-
6 CONFIG <)—|GND 14 LED2+/- :EZG
§§v\ T CLK125 P3V3<+——— LED2+/-
S < RESETn
R 5 <I-=; 25 RSET XTAL_IN gngZM 1-2301994-2 CHASSIS
3TS o XTAL_OUT ==
i REGCAP1
v I c10z 35 | REGCAP2 EPaD 22
P1V8 GND zzom_lj_
88E1518-A0-NNB2C000
f - GND LED status (Marvell datasheet)
12}
k2 []4k99 By default (HW reset), MODE3 dual LED is used:
= LED1: OFF
o LEDO: OFF <=> No Link
GND LEDO: ON  <=>1000Mbps Link / No activity
LEDO: BLINK <=> 1000Mbps Link / Activity
1C58 LED2: ON <=> Link
LED2: OFF <=> No Link
PHY_RST N »b 4 PIV®
SN74LVC1G17DBVR osc1
P1V8 (118 [ VDDDOUT R28 X0 25MHz PHY
I i
w1l
1000F  GND S——= GND
= ol = 25MHz
Place the buffer close to the ‘
supervisory IC, not close to the PHY 1
GND
P5VO0
USB VBUS
e |4
J23 ] 1C43
S PCB Rule
1 PCB Rule vee XD
VBUS b<u; USB D N I o R220 9 RXD
= D - i O USBDM RTS
- 4D L USBDP T o2 8.0 ysepp CcTS
7 P1V8 =7
D5 USB GND_~33 R222 —
==— GND ZZORéYlYO\OMHZ {GND RESET CBUSO
CBUS1
3 t 3V30UT CBUS2
Micro-USB AB
CBUS3
D19 VCCIO Copyright CERN 2016.
m14 USB VBUS This documentation describes Open Hardware and is licensed
1 S i GND GND ¢ 13 under the CERN OHL v. 1.2. You may redistribute and modify
> FT730X5-R this documentation under the terms of the CERN OHL v.1.2.
A (http://ohwr.org/cernohl). This documentation is distributed
/77 SPOS03BAHTG WITHOUT ANY EXPRESS OR IMPLIED WARRANTY,
HASS| GND INCLUDING OF MERCHANTABILITY, SATISFACTORY
CHASSIS = QUALITY AND FITNESS FOR APARTICULAR PURPOSE.
* void power and ground planes on all layers underneath the USB connector Please see the CERN OHL v.1.2 for applicable conditions.
* 45 degrees or less turns for the traces; no vias
* place chip as close as possible to the USB connector
* 90 ohms differential trace controlled impedance between connector and FT232
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1C37M
XC7Z030-2FFG6761
Al 6D e R18
257 ] GND GND == A
55— GND GND 2
= 515 GND GND —7
*VCCPLL filter packages C5 GND GND 3
cannot be changed! Cis GND GND TS
*U6933p_54depictsan Co5 GND GND T
example filter layout. P1V8 VCCPAUX Do gmg g“g T1o
D12 | onp GND 128
D22 | np GND 8
B9 | GnD GND
P1VO_VCCINT E19 U10
=5 GND GND —75
o1 % o ly GND GND
IC37K P1V8 IC37L GND == =3 F16 | 2nD gnp U4
P2V5 XC72030-2FFG676I XC72030-2FFG676! ofl< 155 Of = F26 | 2nD Gnp U6
w8 E4 i L11 M18 G3 U18
RSVDVCC1  VCCO_33 S VCCINT VCCPLL AN GND GND
gL $Y8 msvovcca vcco s i ST S §—L+8 §_T_+g gltg = 1o =13 veCINT Vis 100R@100MHz o3 GND GND 23
ST RSVDVCC3  VCCO_33 cTN ch «:Tg ST v VCCINT VCCBATT_0 ———]|GND GND GND
VCCO 33 22 i i u 2 | VCCINT HUERVECAUR H10 | &np GND Y3
V12 — L6 GND 1 M14 H20 V7
N Vi VEco o VCCO_33 —> N = VCCINT VCCADC_0 = <=1 GND GND —7r=
VCCO_0 VCCO_33 VCCINT g [ & GND GND
Pz}f AALG A6 EXZ— VCCINT VCCAUX 2 8T8 B GN\D GND 20
hE13 ] VCCO_12 VCCO_34 —g= Rz VCCINT VCCAUX —xg BJ_% <1z GND GND =
sl $icio vVeco 12 VCCO_34 —&75 &J_% 15— VCCINT VCCAUX —= OTS &ND ’o1— GND GND —77
OTS %55 VCco_12 VCCO_34 == STS w15 VCCINT VCCAUX —jg =— GND GND —v& B
hE VCCO_ 12 VCCO_34 —=¢ Ui VCCINT VCCAUX —7rs D T35 GND GND —7=
N P VCCO_12 VCCO_34 —ze N Uiz~ VCCINT VCCAUX T GND GND g
VCCO_12 VCCO_34 Uze—1 VCCINT 0 I>P1V8_VCCAUXIO 12 GND GND g
e NG VCCINT VCCAUX_I0_GO —g7s §_LU3- Ci5 GND GND —77r
raze | VCCO_13 VCCO_35 —g1= VCCAUX_I0_GO —= OIS Cis— GND GND —7
eL% ¢552— veco 13 VCCOo_35 —3 '.:J_Lg L VCCAUX_IO_GO 571 GND GND o=
STS 50| VCCO_13 VCCO_35 —p7 3TS P1V0O_VCCINT <t = N7 VCCPINT 196 END 25— GND GND 722
R Eoq | VCCO_13 VCCO_35 —7z g,_T_g pig—| VCCPINT VCCPAUX —g== = —>P1V8_VCCPAUX T GND GND 7z
b tpsr veco 13 VCCO_35 — = END STSg R1>— VCCPINT VCCPAUX —p2o¢ 3L 3 8 5 8_T_5 = = GND GND —Za+
VCCO_13 VCCO_35 T1g— VCCPINT VCCPAUX —g7= 8—|—3 STS ST; 470nF cap trace length < 200 = GND GND 77>
&b U5 VCCPINT VCCPAUX {GND | mil to adjacent VCCPAUX g1 GND GND —
VCCPINT S and GND BGA vias. Nz GND GND
VCCO_DDR 502 —3=> —>P1V35 51 GND GND
VCCO_DDR 502 5= E_LS >—1 GND GND
VCCO_DDR_502 o 3TS £ GND GND
VCCO_DDR_502 —yi5& 51 GND GND
A26 VCCO_DDR_502 5% N Nzs | GND GND
P3V3<t = = 553 VCCO_MIO0_500 VCCO_DDR 502 —5% 53— GND GND
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